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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electromagnetic wave shielding property, 
transparency and invisibility, and easy adhesion to a bonded body by forming an adhesive 
layer on a transparent plastic support and then drawing a geometrical graphic with conductive 
paste by intaglio offset printing, with the aperture set to a specified value or above. 
SOLUTION: A structure is made by disposing a transparent plastic support, an adhesive 
layer, and conductive paste in order, and the conductive paste has a geometrical graphic 
drawn by intaglio offset printing with 50% or higher in aperture. The intaglio offset printing is a 
method for printing, wherein a printing plate is filled in its recessed sections with conductive 
paste and then the conductive paste, is transferred to a blanket to be printed on a transparent 
plastic support. The adhesive layer preferably has a softening temperature of 200°C or below 
to run out from the openings of the geometrical graphic and bond an electromagnetic wave 
shielding adhesive film and a bonded body. Thereby, an adhesive film having superior 
electromagnetic wave shielding property, good transparency and invisibility, and superb 
adhesion to glass or the like can be obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave shielding adhesive film which a transparent plastic base material, 
an adhesives layer, and a conductive paste are the constructs arranged at this order, has the geometric 
figure on which the conductive paste was drawn by intaglio offset printing, and is characterized by that 
numerical aperture being 50% or more. 

[Claim 2] The electromagnetic wave shielding adhesive film according to claim 1 characterized by 
performing metal plating on a conductive paste. 

[Claim 3] The electromagnetic wave shielding adhesive film according to claim 1 or 2 whose conductive 
paste is a black paste. 

[Claim 4] the metal plating on a conductive paste — melanism — the electromagnetic wave shielding 
adhesive film according to claim 2 or 3 characterized by being processed. 

[Claim 5] The electromagnetic wave shielding adhesive film according to claim 1 to 4 whose softening 
temperature of an adhesives layer is 200 degrees C or less. 

[Claim 6] The electromagnetic wave shielding adhesive film according to claim 1 to 5 which has the 
refractive index of an adhesives layer in the range of 1.45-1.70. 

[Claim 7] the thickness of an adhesives layer ~ a conductor — the electromagnetic wave shielding 
adhesive film according to claim 1 to 6 characterized by being more than the thickness by which metal 
plating was carried out a sex paste or a conductive paste, and on it. 

[Claim 8] The electromagnetic wave shielding adhesive film according to claim 1 to 7 characterized by 
using the conductive paste hardened with ultraviolet rays (UV) or heat. 

[Claim 9] The electromagnetic wave shielding adhesive film according to claim 1 to 8 100 micrometers 
or more and whose Rhine thickness 40 micrometers or less and Rhine spacing are 40 micrometers or 
less for the Rhine width of face of the geometric figure drawn with a conductive paste. 
[Claim 10] The electromagnetic wave shielding adhesive film according to claim 1 to 9 whose 
conductive filler which forms a conductive paste is silver, copper, nickel, or an alloy containing those 
either. 

[Claim 11] The electromagnetic wave shielding adhesive film according to claim 1 to 10 which is the 
plastics base material with which surface preparation of the transparent plastic base material was carried 
out. 

[Claim 12] Electromagnetic wave shielding-in surface treatment of transparent plastic base material 
adhesive film according to claim 1 to 1 1 using at least one or more approaches in etching primer 
spreading, plasma treatment, or corona discharge treatment. 

[Claim 13] The electromagnetic wave shielding adhesive film according to claim 1 to 12 whose 
transparent plastic base material is a polyethylene terephthalate film or a polycarbonate film. 
[Claim 14] The electromagnetic wave electric shielding construct which consisted of electromagnetic 
wave shielding adhesive films and transparence plates according to claim 1 to 13. 
[Claim 15] The display using an electromagnetic wave shielding adhesive film according to claim 1 to 
13 or an electromagnetic wave electric shielding construct according to claim 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave electric shielding construct 
and display using the electromagnetic wave shielding adhesive film and this electromagnetic wave 
shielding adhesive film which have the shielding nature of the electromagnetic wave generated from 
front faces of a display, such as CRT, PDP (plasma), liquid crystal, and EL. 
[0002] 

[Description of the Prior Art] The approach (refer to JP,1-278800,A and JP,5-323101,A) of vapor- 
depositing a metal or a metallic oxide and forming a thin film conductive layer on a transparency base 
material, as the shielding approach of the electromagnetic wave noise generated from front faces of a 
display, such as CRT and PDP, is proposed. The electro-magnetic interference sealed materials (refer to 
JP,62-57297,A and JP,2-52499,A) which printed directly the conductive resin which, on the other hand, 
contains the electromagnetic shielding material (refer to JP,5-327274,A and JP,5-269912,A) metallurgy 
group powder which embedded right conductivity fiber at the transparence base material on the 
transparence substrate, and the electro-magnetic interference sealed materials (refer to JP,5-283889,A) 
which formed the transparence resin layer on transparence substrates, such as a polycarbonate, and 
formed the copper mesh pattern by the nonelectrolytic plating method on it further are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] since the surface electrical resistance of a conductive layer 
will become large too much if it is made the thickness (several 100 A - 2,000A) which is extent which 
can attain transparency, the approach of vapor-depositing a metal or a metallic oxide and forming a thin 
film conductive layer as an approach of reconciling electromagnetic wave shielding and transparency, 
on the transparency base material shown in JP,1-278800,A and JP,5-323101,A, is required by 30MHz - 
1GHz — 30dB or more was preferably as insufficient as 20dB or less to the shielding effect 50dB or 
more. Although a 30MHz - 1GHz electromagnetic wave shielding effect is 40-50dB in the 
electromagnetic shielding material (JP,5-327274,A, JP,5-269912,A) which embedded right conductivity 
fiber at the transparence base material, when the diameter of fiber which does not have a problem in 
visibility was 25 micrometers, it was not what the pitch required in order to carry out regulation 
arrangement of the conductive fiber was set to 50 micrometers or less, the numerical aperture fell, and 
transparency was spoiled, and was suitable for the display application. Moreover, since in the electro- 
magnetic interference sealed materials which printed the conductive resin containing the metal powder 
of JP,62-57297,A and JP,2-52499,A etc. with direct screen printing etc. on the transparence substrate the 
Rhine width of face consisted of a limitation of a print quality 50-100-micrometer order and the fall of 
transparency and the visibility of Rhine were discovered similarly, it was not what was suitable as a 
front filter. With the shielding ingredient which furthermore formed the transparence resin layer on 
transparence substrates, such as a polycarbonate given in JP,5-283889,A, and formed the copper mesh 
pattern by the nonelectrolytic plating method on it, in order to secure the adhesion force of 
nonelectrolytic plating, there was constraint of neither the process which roughens the front face of a 
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transparence substrate being required, nor a substrate receiving a damage at a nonelectrolytic plating 
process. If a transparence substrate was still thicker, since it was not able to be made to stick to a 
display, there were problems, like leakage of an electromagnetic wave becomes large from there, since 
[ moreover, ] a shielding ingredient cannot be temporarily used as a roll like an electromagnetic wave 
shielding tape in a manufacture side by this approach even if it is able to attain electromagnetic wave 
shielding and transparency - ** » since it was suitable for neither becoming high nor automation, there 
was also a fault that a manufacturing cost increased. 

[0004] About the shielding nature of the electromagnetic wave generated from the front face of a 
display, 30dB or more in 30MHz - 1GHz, desirable light permeability good besides an electromagnetic 
wave shielding function 50dB or more, and the non-visibility that is a property light permeability is not 
only still larger, but that it cannot check existence of shielding material with the naked eye are also 
needed. The thing satisfactory until now was not obtained as an adhesive film which has electromagnetic 
wave shielding, transparency, non-visibility, and a simple adhesive property to adherend. the 
electromagnetic wave electric shielding construct and display using the electromagnetic wave shielding 
adhesive film and this electromagnetic wave shielding adhesive film with which this invention has 
electromagnetic wave shielding, transparency and non-visibility, and a simple adhesive property to 
adherend in view of this point — offer ~ let things be technical problems. 
[0005] 

[Means for Solving the Problem] this invention persons prepared the adhesives layer in the transparent 
plastic base material, drew the geometric figure by the conductive paste with intaglio offset printing on 
it, and found out that the above-mentioned technical problem was solvable by considering as the 
electromagnetic wave shielding adhesive film with which it was made for the numerical aperture to 
become 50% or more. In order that invention of this invention according to claim 1 may offer cheaply 
the electromagnetic wave shielding adhesive film which has electromagnetic wave shielding, 
transparency and non- visibility, and a simple adhesive property to adherend, a transparent plastic base 
material, an adhesives layer, and a conductive paste are the constructs arranged at this order, and it has 
the geometric figure on which the conductive paste was drawn by intaglio offset printing, and is an 
electromagnetic wave shielding adhesive film characterized by that numerical aperture being 50% or 
more. Invention of this invention according to claim 2 performs metal plating on a conductive paste in 
order to offer the electromagnetic wave shielding adhesive film which has electromagnetic wave 
shielding [ outstanding ] in addition to claim 1. Invention of this invention according to claim 3 
considers a conductive paste as a black paste in order to offer cheaply the electromagnetic wave 
shielding adhesive film which has the outstanding contrast, in order that invention of this invention 
according to claim 4 may offer the electromagnetic wave shielding adhesive film which has 
electromagnetic wave shielding [ outstanding ] and the outstanding contrast — the metal plating on a 
conductive paste ~ melanism — it processes. 

[0006] Invention of this invention according to claim 5 makes softening temperature of an adhesives 
layer 200 degrees C or less in order to offer the electromagnetic wave shielding adhesive film which has 
electromagnetic wave shielding, transparency, and a simple adhesive property. Invention of this 
invention according to claim 6 sets the refractive index of an adhesives layer to 1.45-1.70 in order to 
offer the electromagnetic wave shielding adhesive film which has electromagnetic wave shielding, the 
outstanding transparency, and a simple adhesive property. Invention of this invention according to claim 
7 carries out thickness of an adhesives layer to more than the thickness by which metal plating was 
carried out a conductive paste or a conductive paste, and on it in order to offer the electromagnetic wave 
shielding adhesive film which has electromagnetic wave shielding, transparency, and the outstanding 
adhesive property. Invention of this invention according to claim 8 forms a geometric figure in the 
adhesives layer on a transparent plastic base material for the conductive paste hardened with ultraviolet 
rays (UV) or heat with intaglio offset printing in order to offer the electromagnetic wave shielding 
adhesive film which has electromagnetic wave shielding [ outstanding ]. 100 micrometers or more and 
the Rhine thickness set [ the Rhine width of face of the geometric figure drawn with a conductive paste / 
40 micrometers or less and Rhine spacing ] invention of this invention according to claim 9 to 40 
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micrometers or less in order to offer the electromagnetic wave shielding adhesive film which has 
electromagnetic wave shielding [ outstanding ] and transparency. 

[0007] Invention of this invention according to claim 10 is taken as the alloy with which the conductive 
filler which forms a conductive paste contains silver, copper, nickel, or one of them in order to offer the 
electromagnetic wave shielding adhesive film which has electromagnetic wave shielding [ outstanding ]. 
Invention of this invention according to claim 1 1 uses a transparent plastic base material as the plastics 
base material by which surface preparation was carried out in order to make good adhesion with a 
transparent plastic base material and an adhesives layer, or in order to offer the electromagnetic wave 
shielding adhesive film which made good the adhesive property of a transparent plastic base material 
and other members. In order that invention of this invention according to claim 12 may offer the 
electromagnetic wave shielding adhesive film which has the outstanding adhesive property, the surface 
treatment approach of a transparent plastic base material uses at least one or more approaches in 
priming, plasma treatment, or corona discharge treatment. In order that invention of this invention 
according to claim 13 may be excellent in workability and may offer a cheap electromagnetic wave 
shielding adhesive film, it uses a transparent plastic base material as a polyethylene terephthalate film or 
a polycarbonate film. Invention of this invention according to claim 14 is taken as the electromagnetic 
wave electric shielding construct which consisted of aforementioned electromagnetic wave shielding 
adhesive films and transparence plates in order to offer the electromagnetic wave electric shielding 
construct which has electromagnetic wave shielding and transparency. Invention of this invention 
according to claim 15 uses for a display said one which has electromagnetic wave shielding and 
transparency of electromagnetic wave shielding adhesive films. Or an electromagnetic wave electric 
shielding construct according to claim 14 is used for a display. 
[0008] 

[Embodiment of the Invention] This invention is explained below at a detail. The conductive filler used 
in order to discover the conductivity of the conductive paste of this invention can use a metal, a metallic 
oxide, amorphism carbon powder, graphite, and the filler that carried out metal plating. As a metal, 
copper, aluminum, nickel, iron, gold, silver, platinum, a tungsten, chromium, titanium, tin, lead, 
palladium, etc. are mentioned, and alloys included combining those one sort or two sorts or more, such 
as stainless steel and solder, can also be used. Silver, copper, nickel, or the alloy containing those either 
is suitable from the ease of conductivity and printing nature, and the point of a price. If the iron and 
nickel which are a paramagnetism metal, and cobalt are used as a metal which forms a conductive paste 
on the other hand, it is also possible to raise especially the electric shielding nature of a field in addition 
to electric field. Any of the shape of the shape of a scale and resin, a globular shape, and an 
indeterminate form are sufficient as the configuration of these metals etc., and it can also be processed 
with lubricant etc. By 50 micrometers or less, when a desirable particle size has a particle size larger 
than this, it has a possibility that conductivity may fall. Moreover, although the rate of the metal under 
conductive paste can be adjusted to arbitration, 30 % of the weight or more needs to be blended for good 
shielding nature to be discovered, and it is still more desirable to consider as 50 % of the weight or 
more. 

[0009] What is shown below is mentioned as a binder polymer of a conductive paste. Natural rubber, 
polyisoprene, Polly 1, 2-butadiene, the poly isobutene, Polybutene, Polly 2-heptyl-l,3-butadiene, Polly 
2-t-butyl-l,3-butadiene, (**) ens, such as Polly 1,3-butadiene, a polyoxyethylene, Polyoxypropylene, 
polyvinyl ethyl ether, the polyvinyl hexyl ether, Polyethers, such as polyvinyl butyl ether, polyvinyl 
acetate, Polyester, such as polyvinyl propionate, polyurethane, ethyl cellulose, A polyvinyl chloride, a 
polyacrylonitrile, the poly methacrylonitrile, Polysulfone, a polysulfide, polyethylacrylate, poly butyl 
acrylate, Polly 2-ethylhexyl acrylate, Polly t-butyl acrylate, Polly 3-ethoxy propylacrylate, polyoxy 
carbonyl tetra-methacrylate, Polymethyl acrylate, poly isopropyl methacrylate, poly dodecyl 
methacrylate, Poly tetradecyl methacrylate, Polly n-propyl methacrylate, Polly 3 and 3, 5-trimethyl 
cyclohexyl methacrylate, polyethyl methacrylate, Pori (meta) acrylic ester, such as Polly 2-nitro-2- 
methylpropyl methacrylate, Polly 1, 1 -diethyl propyl methacrylate, and polymethylmethacrylate, can be 
used. 
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[0010] Furthermore as copolymerizable monomers acrylic resin and other than an acrylic, epoxy 
acrylate, urethane acrylate, polyether acrylate, polyester acrylate, etc. can be used. Urethane acrylate, 
epoxy acrylate, and polyether acrylate are especially excellent from the point of the adhesion to a base 
material. As epoxy acrylate 1, 6-hexanediol diglycidyl ether, neopentyl glycol diglycidyl ether, AUyl 
alcohol diglycidyl ether, resorcinol diglycidyl ether, Adipic-acid diglycidyl ester, phthalic-acid 
diglycidyl ester, Polyethylene glycol diglycidyl ether, trimethylolpropane triglycidyl ether, Acrylic-acid 
(meta) addition products, such as glycerol triglycidyl ether, pentaerythritol tetraglycidyl ether, and 
sorbitol tetraglycidyl ether, are mentioned. The polymer which has a hydroxyl group from the first after 
reacting to intramolecular is effective in the improvement in adhesion to a base material like epoxy 
acrylate. It is also possible for phenol resin, melamine resin, an epoxy resin, xylene resin, etc. to be 
[ other than these ] applicable, and to copolymerize two or more sorts of these polymers if needed, and 
they to blend and use two or more kinds. 

[001 1] It is made to dissolve in the usual general-purpose solvent, or with a non-solvent, with a metal 
dispersant etc., it stirs and is mixable with a metal, and these binder polymers can be used. Additives 
other than the above-mentioned dispersant, such as a thixotropy nature grant agent, a defoaming agent, a 
leveling agent, a diluent, a plasticization agent, an antioxidant, a metal deactivator, a coupling agent, and 
a bulking agent, may be blended with the constituent used by this invention if needed. 
[0012] As for the ingredient of the adhesives layer which, on the other hand, constitutes an 
electromagnetic wave shielding adhesive film, it is desirable that it is the adhesives constituent in which 
it softens with heating of 200 degrees C or less, and a fluidity is shown. Softening temperature here is 
the temperature from which coefficient of viscosity becomes below 1012P (poise), below at the 
temperature, a flow is accepted in the inside of the time amount for about 1-10 seconds, and the 
temperature can usually be detected using DSC (scanning differential calorimeter) etc. The 
thermoplastics mainly shown below is raised as the typical thing. For example, natural rubber (n: a 
refractive index, n= 1.52), polyisoprene (n= 1.521), Polly 1, 2-butadiene (n= 1.50), the poly isobutene 
(n=1.505-1.51), Polybutene (n= 1.513), Polly 2-heptyl-l,3-butadiene (n= 1.50), (**) ens, such as Polly 
2-t-butyl-l,3-butadiene (n= 1.506) and Polly 1,3-butadiene (n= 1.515) A polyoxyethylene (n= 1.456), 
polyoxypropylene (n= 1.450), Polyvinyl ethyl ether (n= 1.454), the polyvinyl hexyl ether (n= 1.459), 
Polyethers, such as polyvinyl butyl ether (n= 1.456) Polyester, polyvinyl butyral resin (n= 1.52), such as 
polyvinyl acetate (n= 1.467) and polyvinyl propionate (n= 1.467), Polyurethane (n=1.5-1.6) and 
polyester polyurethane (n=1.5-1.6), Ethyl cellulose (n= 1.479), a polyvinyl chloride (n=1.54-1.55), A 
polyacrylonitrile (n= 1.52), the poly methacrylonitrile (n= 1.52), Polysulfone (n= 1.633), a polysulfide 
(n= 1.6), Phenoxy resin (n=1.5-1.6), polyethylacrylate (n= 1.469), Poly butyl acrylate (n= 1.466), Polly 
2-ethylhexyl acrylate (n= 1.463), Polly t-butyl acrylate (n= 1.464), Polly 3-ethoxy propylacrylate (n= 
1.465), Polyoxy carbonyl tetra-methacrylate (n= 1.465), polymethyl acrylate (n=l. 472- 1.480), Poly 
isopropyl methacrylate (n= 1 .473), poly dodecyl methacrylate (n= 1 .474), Poly tetradecyl methacrylate 
(n= 1.475), Polly n-propyl methacrylate (n= 1.484), Polly 3 and 3, 5-trimethyl cyclohexyl methacrylate 
(n= 1.484), Polyethyl methacrylate (n= 1.485), Polly 2-nitro-2-methylpropyl methacrylate (n= 1.487), 
Pori (meta) acrylic ester, such as Polly 1, 1 -diethyl propyl methacrylate (n= 1.489), and 
polymethylmethacrylate (n= 1.489), is usable. If needed, two or more sorts may be copolymerized, and 
these acrylic polymers can also blend and use two or more kinds. 

[0013] Furthermore as copolymerization resin acrylic resin and other than an acrylic, epoxy acrylate 
(n=1.48-1.60), urethane acrylate (n=1.5-1.6), polyether acrylate (n= 1.48- 1.49), polyester acrylate 
(n=1.48-1.54), etc. can be used. From the adhesive point, urethane acrylate, epoxy acrylate, and 
polyether acrylate are especially excellent. As epoxy acrylate 1, 6-hexanediol diglycidyl ether, neopentyl 
glycol diglycidyl ether, Allyl alcohol diglycidyl ether, resorcinol diglycidyl ether, Adipic-acid diglycidyl 
ester, phthalic-acid diglycidyl ester, Polyethylene glycol diglycidyl ether, trimethylolpropane triglycidyl 
ether, Acrylic-acid (meta) addition products, such as glycerol triglycidyl ether, pentaerythritol 
tetraglycidyl ether, and sorbitol tetraglycidyl ether, are mentioned. The polymer which reacts like epoxy 
acrylate or has a hydroxyl group in intramolecular from the first is effective in adhesive improvement. 
Two or more sorts of these copolymerization resin can be used together if needed. 200 degrees C or less 
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are suitable for the softening temperature of the polymer used as these adhesives from handling nature, 
and its 150 degrees C or less are still more desirable. An adhesives layer can be made to be able to flow 
to a display, a plastic sheet, etc. which are adherend about an electromagnetic wave shielding adhesive 
film with the geometric figure of 50% or more of numerical apertures drawn by heating or pressurization 
with a conductive paste, and they can be pasted easily. This adhesives layer can paste up an 
electromagnetic wave shielding adhesive film and adherend by flowing from opening of the geometric 
figure of 50% or more of numerical apertures drawn with a conductive paste, and flowing to a geometric 
figure side or adherend. Since it can flow, by a lamination or pressing, an electromagnetic wave 
shielding adhesive film can be easily pasted up on adherend again also at a curved surface and the 
adherend which has a complicated configuration. For that, the softening temperature of an adhesives 
layer is desirable in it being 200 degrees C or less. Since the environment used from the application of 
an electromagnetic wave shielding adhesive film is usually 80 degrees C or less, the softening 
temperature of an adhesives layer has most desirable 80-120 degrees C from workability. On the other 
hand, as for the weight average molecular weight of a polymer, it is desirable to use 500 or more things. 
Since the cohesive force of an adhesives constituent has too low molecular weight at 500 or less, the 
adhesion to adherend falls. 

[0014] As for the refractive index of the adhesives layer which flows with heating used by this 
invention, it is desirable to use the thing of 1.45-1.70. This is for light permeability to fall, when the 
refractive indexes of the transparent plastic base material used by this invention and an adhesives layer 
differ, and the refractive index of the polymer which decline in light permeability was good few in 
refractive indexes being 1.45-1.70, and was mentioned above is within the limits of this. Additives, such 
as a dispersant, a thixotropy nature grant agent, a defoaming agent, a leveling agent, a diluent, a 
plasticization agent, an antioxidant, a metal deactivator, a coupling agent, and a bulking agent, may be 
blended with the constituent of the adhesives layer used by this invention if needed. 
[0015] As an approach of black-izing a conductive paste, the pigmentum nigrum is added to the binder 
polymer of a conductive polymer, or the approach of using black additives, such as carbon black, is in it. 
When carbon black is used as a black additive, the conductivity of a conductive paste becomes large and 
is desirable. Although these black additives can aim at improvement in contrast by the addition more 
than the 0.001 weight sections to the binder polymer 100 weight section, its addition more than the 0.01 
weight sections is usually still more desirable. As print processes used in case a geometric figure is 
drawn by this invention, intaglio offset printing is suitable. This is because it excels in highly precise 
printing nature 50 micrometers or less compared with usual screen printing and the usual Taira version 
offset printing. Intaglio offset printing is the approach of putting a conductive paste in the crevice of a 
version, once moving to a blanket, and printing to a transparent plastic base material after this. 
[0016] With the geometric figure drawn with the conductive paste by the intaglio offset printing of this 
invention Triangles, such as an equilateral triangle, an isosceles triangle, and a right triangle, a square, a 
rectangle, Squares, such as a rhombus, a parallelogram, and a trapezoid, a hexagon (forward), an 
octagon (forward), (Forward) It is also possible to seem to have combined n (forward) square shapes, 
such as dodecagon and 20 (forward) square shapes, a circle, an ellipse, a star type, etc., and to use it 
combining the independent repeat of these units or two kinds or more. Although a numerical aperture 
increases so that more than is large in n of n square shape if it is the same Rhine width of face from the 
point of light permeability (forward) although the triangle from an electromagnetic wave shielding 
viewpoint is the most effective, the point of light permeability to 50% or more of a numerical aperture is 
required, and is still more desirable. [ 60% or more of] A numerical aperture is a percentage of the ratio 
of the area which lengthened the area of the conductive paste of the geometric figure drawn with a 
conductive paste from the effective area to the effective area of an electromagnetic wave shielding 
adhesive film. When area of a display screen is made into the effective area of an electromagnetic wave 
shielding adhesive film, it becomes the rate the screen appears. 

[0017] As for 40 micrometers or less and Rhine spacing, it is [ the Rhine width of face of such a 
geometric figure ] desirable to make 100 micrometers or more and Rhine thickness into the range of 40 
micrometers or less. Moreover, the point of 25 micrometers or less and light permeability to Rhine 
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spacing has [ the viewpoint of the non-visibility of a geometric figure to the Rhine width of face ] 120 
micrometers or more and the still more desirable Rhine thickness of 18 micrometers or less. A numerical 
aperture improves, light permeability improves so that Rhine spacing is large, but since electromagnetic 
wave shielding falls, as for the Rhine width of face, it is desirable to be referred to as 1mm or less. In 
addition, when becoming complicated in combination, such as a geometric figure, Rhine spacing 
converts the area into a square area on the basis of a repeat unit, and makes the die length of one side 
Rhine spacing. 

[0018] By performing metal plating on the conductive paste used into this invention, it can raise 
electromagnetic wave shielding further. It is possible by any approach of the electrolysis plating by the 
conventional method, and nonelectrolytic plating as an approach of performing metal plating. Although 
gold, silver, copper, nickel, aluminum, etc. are possible for the class of plating metal, copper or nickel is 
most suitable from the point of conductivity and a price. Since 0.1-100 micrometers is suitable for the 
range of plating thickness and its conductivity of less than 0.1 micrometers is insufficient, it has a 
possibility that sufficient shielding nature may not be discovered. Moreover, if plating thickness exceeds 
100 micrometers, since an angle of visibility becomes narrow, it is not desirable. 0.5-50 micrometers is 
still more desirable, the melanism of metal plating — contrast of processing becomes high and is 
desirable. Moreover, it oxidizes with time and can prevent fading, melanism — processing is desirable if 
it carries out by being after formation of metal plating, and it can be performed using the approach 
currently performed in the printed wired board field. For example, [0019] which can be performed by 
processing for 2 minutes at 95 degrees C among the water solution of sodium chlorite (31 g/1), a sodium 
hydroxide (15 g/1), and trisodium phosphate (12 g/1) when metal plating is copper Since adhesion with 
an adhesives layer is raised, various surface treatment can be performed to up to a transparent plastic 
base material. As the approach, processing by spreading of an etching primer, plasma treatment, corona 
discharge treatment, etc. are effective. It is required for the critical surface tension of the plastics base 
material after processing to become 35 or more dyn/cm by these processings, and 40 or more dyn/cm is 
still more desirable. When critical surface tension is less than 35 dyn/cm, there is a possibility that an 
adhesive property with an adhesives layer may fall. 

[0020] As a transparent plastic base material used by this invention, a thing 1mm or less has [ total light 
permeability ] thickness desirable at 70% or more at the film which consists of plastics, such as vinyl 
system resin, such as polyolefines, such as polyester, such as polyethylene terephthalate (PET) and 
polyethylenenaphthalate, polyethylene, polypropylene, polystyrene, and EVA, a polyvinyl chloride, and 
a polyvinylidene chloride, the poly ape phone, polyether sulphone, a polycarbonate, a polyamide, 
polyimide, and acrylic resin, including colorlessness or colored. Although these can also be used by the 
monolayer, you may use it as a multilayer film which combined more than two-layer. Among these, the 
polyethylene terephthalate film from a point or polycarbonate film of a price is desirable in 
transparency, thermal resistance, and the ease of dealing with it. The thickness of plastic film has more 
desirable 5-500 micrometers. If it is less than 5 micrometers, it will be dealt with and a sex will worsen, 
and if it exceeds 500 micrometers, the permeability of the light will fall. 10-200 micrometers is still 
more desirable. The conductive thin film layer may be formed at least in one side of plastic film using 
titanium oxide, a stannic oxide, cadmium oxide, or such mixture including gold, silver, copper, 
aluminum, nickel, iron, cobalt, chromium, tin, titanium, etc. these alloys or indium oxide, the tin oxide, 
and its mixture (henceforth, ITO) by approaches, such as a vacuum deposition method, a spatter, a CVD 
method, a spray method, and print print processes. Moreover, an acid-resisting layer may be prepared on 
the outermost layer of an electromagnetic wave shielding adhesive film, or a transparent plastic base 
material, a near infrared ray shielding layer may be formed, or you may connote. Moreover, an 
adhesives layer is prepared in the location of arbitration, an electromagnetic wave shielding adhesive 
film can be stuck, or a laminating can also be carried out to other layers. 

[0021] The transparence plate used by the electromagnetic wave electric shielding construct of this 
invention It is the plate which consists of glass or plastics. Specifically Polystyrene resin, acrylic resin, 
polymethylmethacrylate resin, Polycarbonate resin, polyvinyl chloride resin, polyvinylidene chloride 
resin, Polyethylene resin, polypropylene resin, polyamide resin, polyamidoimide resin, Polyetherimide 
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resin, polyether ether ketone resin, polyarylate resin, Thermoplastic polyester resin, such as polyacetal 
resin, and polybutyrene terephthalate resin, polyethylene terephthalate resin, Thermoplastics and 
thermosetting resin, such as cellulose acetate resin, a fluororesin, polysulfone resin, polyether sulphone 
resin, poly methyl pentene resin, polyurethane resin, and diallyl phthalate resin, mention, and it is 
****** p 0 iy S tyrene resin which is excellent in transparency also in these, acrylic resin, 
polymethylmethacrylate resin, polycarbonate resin, polyvinyl chloride resin, and poly methyl pentene 
resin are used suitably. The thickness of the glass plate used by this invention or a plastic sheet has 
0.5mm - 5 desirablemm from protection of a display, reinforcement, and handling nature. 
[0022] 

[Example] Next, although this invention is concretely described in an example, this invention is not 
limited to this. 

(Example 1) a polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make — ) with a thickness of 
50 micrometers An etching primer (the trade name by Hitachi Chemical Co., Ltd., HP-1, coating 
thickness 1 micrometer) is applied to the front face using a trade name A-4100. On it further as an 
adhesives layer Polyvinyl butyral resin (the trade name by DENKI KAGAKU KOGYO K.K., #6000EP, 
72 degrees C of softening temperatures, molecular weight 2,400, refractive index n== 1.52) was applied 
so that desiccation coating thickness might be set to 20 micrometers. On the adhesives, intaglio offset 
printing was used and the grid pattern (Rhine width of face of 25 micrometers, Rhine spacing (pitch) of 
250 micrometers, paste thickness of 2 micrometers) of a silver paste (the trade name by Hitachi 
Chemical Co., Ltd., EPIMARU EM-4500) was formed. Then, heat hardening of the conductive paste 
resin was carried out at 150 degrees C for 3 hours, and the electromagnetic wave shielding adhesive film 
was produced. The numerical aperture of this film was 81%. 

[0023] (Example 2) Using the polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make, trade 
name A-4100) with a thickness of 25 micrometers, the etching primer (the trade name by Hitachi 
Chemical Co., Ltd., HP-1, coating thickness 1 micrometer) was applied to the front face, and it applied 
so that desiccation coating thickness might be further set to 30 micrometers as an adhesives layer on it in 
polyvinyl butyral resin (the trade name by Sekisui Chemical Co., Ltd., BL-1, 105 degrees C of softening 
temperatures, molecular weight 19,000, n= 1 .52). The grid pattern (Rhine width of face of 20 
micrometers, Rhine spacing (pitch) of 286 micrometers, paste thickness of 3 micrometers) of the silver 
paste (the trade name by Hitachi Chemical Co., Ltd., EPIMARU EM-4500) which uses intaglio offset 
printing on the adhesives, and contains the pigmentum nigrum (the trade name by Nippon Kayaku Co., 
Ltd., Kayaset BlackG) 0.5% of the weight was formed. Then, heat hardening of the paste resin was 
carried out at 160 degrees C for 2 hours. With the conventional method, the copper-plating layer of 3- 
micrometer thickness was formed in the grid pattern of the done silver paste with electrolytic copper 
plating, and the electromagnetic wave shielding adhesive film was produced to it (electrolytic copper 
plating:, for example, a printed circuit technical handbook, edited by Japan Printed Circuit Association, 
Nikkan Kogyo Shimbun, February 28, Showa 62 issue, 470 pages). The numerical aperture of this film 
was 86%. 

[0024] (Example 3) Using the polycarbonate film (the trade name by Asahi Glass Co., Ltd., Lexan) with 
a thickness of 25 micrometers, as an adhesives layer, polyester polyurethane resin (the trade name by 
Toyobo Co., Ltd., Byron UR-1400, 83 degrees C of softening temperatures, average molecular weight 
40,000, n= 1.5) was applied to the corona treatment side (critical-surface-tension 54 dyn/cm) so that 
desiccation coating thickness might be set to 25 micrometers. The grid pattern (Rhine width of face of 
30 micrometers, Rhine spacing (pitch) of 127 micrometers, paste thickness of 2.5 micrometers) of the 
conductive nickel paste which intaglio offset printing was used [ paste ] on the adhesives, and made the 
following photopolymer contain a nickel particle was formed. Then, using the ultraviolet ray lamp, the 
ultraviolet rays of 1 J/cm2 were irradiated, heat hardening of the paste resin was carried out for 60 
minutes at 120 more degrees C, and the electromagnetic wave shielding adhesive film was produced. 
The numerical aperture of this film was 58%. 
(Presentation of a photopolymer) 

2 and 2-bis(4 and 4 , -N-MAREIMICHIJIRU phenoxyphenyl) propane Acid modified epoxy resin which 
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lEq tetrahydro phthalic anhydride was made to react to the bisphenol A mold epoxy resin of 30 weight 
sections weight per epoxy equivalent 500 at 150 degrees C under nitrogen-gas-atmosphere mind for 10 
hours, and was obtained 45 weight sections acrylonitrile-butadiene rubber (PNR-1H, trade name by 
Japan Synthetic Rubber Co., Ltd.) 

20 weight sections 1, 7-bis(9 and 9-JIAKURIJINO) heptane Five weight sections aluminum hydroxide 
The 45-% of the weight varnish of 10 weight sections cyclohexanone / methyl ethyl ketone (1/1 -fold 
quantitative ratio) was made to distribute a nickel particle so that it may become at 30 volume %. 
[0025] (Example 4) Using the PET film (the trade name by Toyobo Co., Ltd., A-4100) with a thickness 
of 50 micrometers, the etching primer (the trade name by Hitachi Chemical Co., Ltd., HP-1, coating 
thickness 1 micrometer) was applied to the front face, and it applied so that desiccation coating 
thickness might be further set to 20 micrometers as an adhesives layer on it in acrylic resin (the trade 
name by imperial chemistry industrial incorporated company, HTR-81 1, -43 degrees C of softening 
temperatures, average molecular weight 420,000, n= 1.52). The grid pattern (Rhine width of face of 20 
micrometers, Rhine spacing (pitch) of 250 micrometers, paste thickness of 2 micrometers) of the copper 
paste which used as the binder (the trade name by Hitachi Chemical Co., Ltd., TBA-HME and the trade 
name by Tohto Kasei Co., Ltd., blend article of YD-8125) the epoxy phenol resin which uses intaglio 
offset printing on the adhesives, and contains the pigmentum nigrum (the trade name by Nippon Kayaku 
Co., Ltd., Kayaset BlackG) 0.5% of the weight was formed. Then, heat hardening of the paste resin was 
carried out at 150 degrees C for 3 hours. With non-electrolytic copper plating (the trade name by Hitachi 
Chemical Co., Ltd., CUST-201), the copper-plating layer of 1 -micrometer thickness was formed in the 
grid pattern of the done copper paste, and the electromagnetic wave shielding adhesive film was 
produced to it. The numerical aperture of this film was 84%. 

[0026] (Example 5) Using the PET film (the trade name by Toyobo Co., Ltd., A-4100) with a thickness 
of 50 micrometers, the etching primer (the trade name by Hitachi Chemical Co., Ltd., HP-1, coating 
thickness 1 micrometer) was applied to the front face, and it applied so that desiccation coating 
thickness might be further set to 20 micrometers as an adhesives layer on it in polyvinyl butyral resin 
(the trade name by DENKI KAGAKU KOGYO K.K., #6000EP, 72 degrees C of softening 
temperatures, molecular weight 2,400, n= 1.52). The grid pattern (Rhine width of face of 20 
micrometers, Rhine spacing (pitch) of 250 micrometers, paste thickness of 2 micrometers) of the silver 
paste (the trade name by Hitachi Chemical Co., Ltd., EPDVLARU EM-4500) which uses intaglio offset 
printing on the adhesives, and contains carbon black (the trade name by LION, Inc., KETCHIEN black 
EC-600: mean particle diameter of 0.03 micrometers) 1 .0% of the weight was formed. Then, heat 
hardening of the paste resin was carried out at 160 degrees C for 2 hours. With electrolytic copper 
plating, the copper-plating layer of 5-micrometer thickness was formed in the grid pattern of the done 
silver paste, and the electromagnetic wave shielding adhesive film was produced to it. The numerical 
aperture of this film was 84%. 

[0027] (Example 6) On the soda lime glass of marketing with a thickness of 3mm, the field which 
formed the geometric figure with the conductive paste of the electromagnetic wave shielding adhesive 
film obtained in the example 1 and the opposite side side of an electromagnetic wave shielding adhesive 
film — an adhesive film (the trade name by Sekisui Chemical Co., Ltd. — ) The heat press machine was 
used for the commercial acrylic board (the trade name by Kuraray Co., Ltd., Como Grass, thickness of 
3mm) through 250 micrometers in S lek and thickness, heating sticking by pressure was carried out on 
the conditions for 1 10 degrees C, and 20 Kgf/cm 2 or 15 minutes, and the electromagnetic wave electric 
shielding construct was obtained. 

[0028] (Example 1 of a comparison) Although screen printing was used and the grid pattern with a 
Rhine width of face [ of 25 micrometers ] and a Rhine spacing (pitch) of 250 micrometers was formed 
instead of intaglio offset printing using the PET film used in the example 1, an etching primer, 
adhesives, and a conductive paste, much blots of Rhine, blurs, and open circuits occurred. 
[0029] (Example 2 of a comparison) Although the Taira version offset printing tended to be used and it 
was going to form the same grid pattern as an example 1 instead of intaglio offset printing using the PET 
film used in the example 1, an etching primer, adhesives, and a conductive paste, since a blot occurred, 
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the Rhine width-of-face formation which is 25 micrometers was not completed. The minimum Rhine 
width of face which can be printed was about 50 micrometers. Moreover, similarly formation with a 
Rhine width of face of 25 micrometers was not completed with letterpress offset printing. 
[0030] (Example 3 of a comparison) The grid pattern with a Rhine width of face [ of 45 micrometers ] 
and a Rhine spacing (pitch) of 125 micrometers was formed using the PET film used in the example 1, 
an etching primer, adhesives, and a conductive paste. Then, like the example 1, heat hardening of the 
paste resin was carried out at 150 degrees C for 3 hours, and the electromagnetic wave shielding 
adhesive film was produced. The numerical aperture of this film was 40%. 

[0031] (Example 4 of a comparison) Not preparing an adhesives layer in the example 2, the PET film 
and the etching primer layer were formed and the grid pattern with a Rhine width of face [ of 20 
micrometers ] and a Rhine spacing (pitch) of 286 micrometers was formed using the conductive paste. 
Then, like the example 2, heat hardening of the paste resin was carried out at 160 degrees C for 2 hours, 
and the electromagnetic wave shielding adhesive film was produced. The numerical aperture of this film 
was 86%. 

[0032] (Example 1 of reference) The electromagnetic wave shielding adhesive film was produced [ as a 
transparent plastic base material ] using the etching primer, the adhesives, and the conductive paste 
which were used in the example 1 except having used the polyimide film (the trade name by Du Pont- 
Toray, Inc., Kapton, 18% of light permeability) which carried out sandblasting processing of the front 
face by 25 micrometers in thickness. 

[0033] (Example 2 of reference) Using the following constituent as an adhesives layer, the conditions 
except having set desiccation coating thickness to 25 micrometers produced the electromagnetic wave 
shielding adhesive film like the example 2. 

(1) YD-8125 (the trade name by Tohto Kasei Co., Ltd.; the bisphenol A mold epoxy resin, Mw= 
300,000) The 100 weight sections IPDI (2) (Hitachi Chemical Co., Ltd. make;) [ mask isophorone 
diisocyanate ] 12.5 weight sections (3) 2-ethyl-4-methylimidazole 0.3 weight sections (4) UFP-HX 
(infrared-absorption agent: trade name [ by Sumitomo Metal Mining Co., Ltd. ]; ITO, mean particle 
diameter of 0.1 micrometers) The 0.4 weight section (5) MEK 330 weight sections (6) cyclohexanone 
The refractive index after solvent desiccation of 15 weight **** constituent was 1.57, and softening 
temperature was 200 degrees C or more. 

[0034] The numerical aperture of the geometric figure drawn with the conductive paste or the 
conductive paste, and metal plating of the electromagnetic wave shielding adhesive film obtained as 
mentioned above and an electromagnetic wave electric shielding construct, the existence of the 
abnormalities of a printing pattern, electromagnetic wave shielding (300MHz), light permeability, non- 
visibility, contrast, and the adhesion to a glass plate were measured. The measurement result was shown 
in Table 1. 

[0035] The numerical aperture of the geometric figure drawn with a conductive paste or a conductive 
paste, and metal plating was surveyed based on the microphotography. Electromagnetic wave shielding 
inserted the sample between the flanges of a coaxial waveguide transducer (the trade name by Nihon 
Koshuha Co., Ltd., TWC-S -024), and measured it on the frequency of 300MHz using the spectrum 
analyzer (the trade name made from YHP, 851 0B vector network analyzer). Measurement of light 
transmission used the average with a transmission of 400-700nm using the double beam 
spectrophotometer (the trade name by Hitachi, Ltd., 200 to 10 mold). The existence, the non-visibility, 
and contrast of abnormalities of a printing pattern were judged by macro-scopic observation. Non- 
visibility observed the electromagnetic wave shielding adhesive film from the 0.5m away location, set 
fitness what cannot recognize the geometric figure formed with the conductive ingredient, and set to NG 
what can be recognized. Contrast stuck the electromagnetic wave shielding adhesive film on the screen 
of plasma display equipment, and was observed about contrast, and fitness and a thing without that right 
were evaluated for the thing excellent in contrast as NG. The adhesion to the glass of an electromagnetic 
wave shielding adhesive film pasted up the film on the glass plate for 10 minutes by 1 10 degree C and 
10 Kgf7cm2, and measured adhesive strength. 
[0036] 
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[Table 1] 
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[0037] Although the example 1 of a comparison tried formation of a grid pattern with a Rhine width of 
face [ of 25 micrometers ], and a Rhine spacing (pitch) of 250 micrometers using screen printing, much 
blots of Rhine, blurs, and open circuits occurred. Although the example 2 of a comparison tried pattern 
formation using the Taira version offset printing and letterpress offset printing, the minimum Rhine 
width of face which can be printed was 50 micrometers. Although the example 3 of a comparison used 
Rhine width of face to 45 micrometers and used Rhine spacing (pitch) as the 125-micrometer grid 
pattern, the numerical aperture was only 40%. Although the example 4 of a comparison produced the 
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electromagnetic wave shielding adhesive film, it did not have the adhesive property over glass, without 
preparing an adhesives layer. Although the example 1 of reference used the polyimide film with a 
thickness of 25 micrometers as a transparent plastic base material, light permeability became 15% or 
less. As an adhesives layer, the example 2 of reference did not realize the adhesive property to glass like 
the example 4 of a comparison, although softening temperature used the thing 200 degrees C or more. In 
the transparent plastic base material shown in the example of this invention, the adhesives layer, and the 
construct by which the conductive paste has been arranged at this order, it had the geometric figure on 
which the conductive paste was drawn by intaglio offset printing to these examples of a comparison, and 
50% or more of electromagnetic wave shielding adhesive film did not have a blot of Rhine, a blur, and 
an open circuit, and that numerical aperture of the minimum Rhine width of face which can be printed 
was as good as 20 micrometers or less. And it can set electromagnetic wave shielding to 50dB or more 
by performing metal plating to the geometric figure from which electromagnetic wave shielding is 30dB 
or more, and was further drawn comparatively [ with it ] by conductive paste. [ a high numerical 
aperture and ] [ bright ] moreover, melanism — by processing, contrast becomes good and the image 
carried out distinctly can be appreciated. 
[0038] 

[Effect of the Invention] Since the electromagnetic wave shielding adhesive film obtained by this 
invention is manufactured using intaglio offset printing, it can offer cheaply the electromagnetic wave 
shielding adhesive film excellent in the adhesive property to electromagnetic wave shielding, 
transparency, non- visibility, glass, etc. By performing metal plating on a conductive paste according to 
claim 2, electromagnetic wave shielding can offer the electromagnetic wave shielding adhesive film 
which was very excellent. By carrying out a conductive paste according to claim 3 to a black paste, it is 
cheap and the electromagnetic wave shielding adhesive film which was excellent in contrast can be 
offered, the metal plating on a conductive paste according to claim 4 — melanism — the electromagnetic 
wave shielding adhesive film which was excellent in contrast can be offered by processing. By making 
softening temperature of an adhesives layer according to claim 5 into 200 degrees C or less, the 
electromagnetic wave shielding adhesive film which was excellent in the adhesion over adherend can be 
offered. 

[0039] By considering as the adhesives layer which has a refractive index according to claim 6 in the 
range of 1.45-1.70, the electromagnetic wave shielding adhesive film excellent in transparency can be 
offered, the thickness of an adhesives layer according to claim 7 — a conductor — by carrying out to 
more than the thickness by which metal plating was carried out a sex paste or a conductive paste, and on 
it, the electromagnetic wave shielding adhesive film excellent in transparency and an adhesive property 
can be offered. In intaglio offset printing according to claim 8, by making it the conductive paste 
hardened with ultraviolet rays (UV) or heat, it is cheap and the electromagnetic wave shielding adhesive 
film excellent in dependability can be offered. The Rhine width of face of the geometric figure drawn 
with a conductive paste according to claim 9 can offer an electromagnetic wave shielding adhesive film 
with electromagnetic wave shielding [ transparency and electromagnetic wave shielding / very good ], 
when 100 micrometers or more and the Rhine thickness set [ 40 micrometers or less and Rhine spacing ] 
to 40 micrometers or less. 

[0040] The electromagnetic wave shielding adhesive film excellent in transparency and electromagnetic 
wave shielding can be offered by using as the alloy containing silver, copper, nickel, or one of them the 
conductive filler which forms a conductive paste according to claim 10. By considering as the 
transparent plastic base material with which surface preparation of the transparent plastic base material 
according to claim 1 1 was carried out, the electromagnetic wave shielding adhesive film which was 
excellent in electromagnetic wave shielding and adhesion dependability can be obtained. The 
electromagnetic wave shielding adhesive film which was excellent in electromagnetic wave shielding 
and adhesion dependability by using at least one or more approaches in priming, plasma treatment, and 
corona discharge treatment in the surface treatment approach of a transparent plastic base material 
according to claim 12 can be obtained cheaply. By using a transparent plastic base material according to 
claim 13 as a polyethylene terephthalate film or a polycarbonate film, the electromagnetic wave 
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shielding adhesive film which was excellent in transparency can be offered cheaply. By considering as 
the electromagnetic wave electric shielding construct which consisted of electromagnetic wave shielding 
adhesive films and transparence plates according to claim 14, the electromagnetic wave shielding 
substrate which has transparency can be offered. By using for a display the electromagnetic wave 
shielding adhesive film which has electromagnetic wave shielding [ according to claim 15 ] and 
transparency, or said electromagnetic wave electric shielding construct, it is lightweight and compact, 
and excels in transparency, and electromagnetic wave leakage can offer little display. 
[0041] When an electromagnetic wave shielding adhesive film is used for a display, a clear image can be 
comfortably appreciated under the almost same conditions as the usual condition, without raising the 
brightness of a display, since light transmission is large and non-visibility is good. And since it has this 
film [ itself] adhesive property, lamination ****** is easily made to adherend. Since the 
electromagnetic wave shielding adhesive film and electromagnetic wave electric shielding construct of 
this invention are excellent in electromagnetic wave shielding or transparency, they can generate the 
electromagnetic wave other than a display, or can establish and use it for a part like the aperture except 
the interior of the measuring device and measuring equipment which are protected from an 
electromagnetic wave, or a manufacturing installation, or the aperture of which a case, especially 
transparency are required. 

[Translation done.] 
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-;i/Fffig«7-f;i/A„ 

[«sRfli6] mtmmommifii. 45-1. 70 
(omm-y-ji KttgS7-c ;i>a 0 

**cfc««(li:-rsil«flIia:^L|fc»«6 0V''-fft 
frCE«OtIilS->-^ FttS*7 ;I/A. 

[»*«8] kmb (uv) srcimz-mtrmm 
7 o^i* n*^smo««»->-;i/ Ftt»«7 w ^ 

Ac 

[B**9] fttt^-XhT'I^tlfcM^BIO 30 
W ^tltf 4 0 ft mWT, >WHff 1 0 0 p mU 
±, >»**M 0 fnnfitT?SSfltd»Jl 1 S^LSt 
*5 8 ©^rftfrfcKiM>««tts/-;l/ Ftt»*7-f Jl/ 
A, 

©•aass/-^ Ktt»*7 1- ;v Ac 

nfc7*7Xf-'y^Sa**T**IM8Blft^bBI30«l 40 

o ©v»-r ti*»icE«o«Ka'>-;i' K«asai7 * ^a q 

<D 0 S©'>£ < t 1 OJ.X±©£ fcfcfflV^IM 1 % 
v>U»#H 1 1 O^-f tifrfce*©«8tt->-A' FttS 
»7'f;l/Ao . 

>f b7 * U- h 7 -f ;bA$ ftlitf'J *— F 7 W 
;1/AT-£5WjR« 1 ai^UMWI 1 2 ©vvffifrfcEK 

Ftt»»7 -C ;1/A. 50 



200 0-59 0 7 9 

2 

raisst 1 4 ] m&h i Lmxm 1 3 ©^r n*p 
tE«o«Bt»->-;i/ Ftaai7 w ^a tmmm^m 

imxmi 5] Rrai^bitmi 3©^-rnfr 

fcE«©WK«S/-A< Ftta©7w;l/ASfctt»«« 1 
M©l¥*ffl&l8Hli] 

[0001] 

MClt5S^f] *«BBttCRT, PDP (7 

7 -f Jl/Aft tfgEWK»S<—;l> F14S«7 -c ;l/A*JHi^fc 
[0002] 

K£fc©8ffi] CRT, PDP&ifWx-YXyiM'ijiiffi 

**«r*^rffi mow 1 - 2 7 8 8 0 owm. mm 
¥5-32310 m'mpm) tfassn-cvs. - 

Ftt (#^¥5-3 2 7 2 7 4#4«B, «pH¥5-2 6 
9 9 1 2^^#M) ^ftll8^«fKmttWII* 

araa«±tee»ffl0jLfc««»s'-rt' fwr 

6 2-57 2 9 7^S. ^¥2-5 2 4 99^^ 

fflW-5-2 8 3 8 8 9^«<WH) *»«3S«tlT^*. 
[0 0 0 3] 

[^A^UJc^fcT^lfS] nM&is-frV&tm 

m&zmiLZ&zftm t lt, #gB¥ 1 - 2 7 8 8 0 0 

*§&I8, ^¥5-3 2 3 1 0 l^BK^StlTV^ 

(isiooa~2, 000A) {c-rst^Moasg 

Sitf** < ^ t) -T€5fci6, 30MHz~lGHzT'S 
*$n^ 3 0 d Bl-X±> Sf 15 L < tt 5 0 d BW±OS^- 
;l/KJ!t«K»UT2 0dBWTi:^+»lf*"3rc. A» 

FJ¥5-3 2 7 2 7 4^fi«, #M¥5-2 6 9 9 1 2 
fi&m T'te. 30MHz~lGHz (DWM&i/->l F 
4 0 ~ 5 0 d B T-»5*V SBttEIHUlOftvHi 
«IS^2 5 /iinOtf, ««ttmS«^JEB$«Sft 
*Ei£JS* e 7 f-tf 5 0 /i m«T i: % 5 , MP W«T 

©T'lot^ofto Sft, ftfflme 2-57297^ 

s> «fi»¥2 - 5249 9%'j*m<D&m®*wi?$tsm 

o TWWbftHaaSi/-;!/ K#fiO«dfera*fc:, TO 
»S©R»^55'<>'«tt, 5 0-1 0 0 jimit[&i:& 



(3) 

3 

5-2 8 38 8 9*4JIBfcl2«0#y*-#*-h«0 

CO 0 0 4] rwX^WWMjb^R^-rsWffift©^ 
-;l/KttEOV"»Tfi, 3 OMH z~l GH z {C*S«-£ 3 
0 d B W±, * L < (i 5 0 d B &Ji<DWffifc is—JV F 

4^tt*frr*S»7-r>W»fcLTM\ cnScT-jiS 
o«S4»«tt*ff f Ftt»*7 f fl/A 

[0 0 0 5] 30 

OHP*tf 5 0 %U±fc43 J: 5 (C LfcW&i&v'-;!/ F 

»tt^-X F 7-tr » F glRI&lc «fc K> 

nfc n > h 77 f **rr *«»Bfc5/->u FttJg*7 ;i/ 

XFif*fc<DT-;&3 0 *^©H*«4CE«©SSW 50 



2 0 0 0 - 5 9 0 7 9 

4 

[0 0 0 6] *%ra©H*«5JcE«0^tt, ttfi&fc 

3/-/U Ftt8»7-r;W»*«ttT*fca, &*8«<DiK 
fbS&£ 2 0 0WTtt5feOT^5o #f»fjfj£ 
« 6 fcEKoSBHti* Kttfc«nfc»Btt 

^/A*«fiH-*fc»»' *»WJi©J33r** 1.45- 
1. 7 0£T3t©T*&So *^©W*W7(C|2«CD 

anna* a«s-7-;i/ Fttfcawtt*j:tf«nfesaitt 

*frr*WKS*>-;l/ FttS»7-f A'AfcfcflWSfc 
X F fc*©±fc&««»^ * CTifeJVSHJbfc-rs <£>©T* 

fe5o *^oii^8{cia«cD^a, 

(uv) *fcttift-e«{i:-r*iMte 

Fte£aiEtt£*r-f 5*8&v'-A> F1H6«7-f ;V 
BO)?^ ymtfi 4 0 ii m«T, VHBS^ 1 0 0 /* m 
[0007] *%£<Dm$3i 1 0 CfB«O^Wtt, fitl 

fc«atas/-7i/ Ftt**r ««a«5^-/u Ftt«ai7 4 
tmnm to&m&*mt Lrcmm*y-)\> Ftt« 

*7^;l'A5:««-r5fcJ6, j»H75^^y»$»** 

*m<»m#m 1 2 Ke«©j»Htt«nfc»iHt**rr 
sm«jg^-;vFits«7-r;i/A*8i«-r5fti6, mm 

Ftta»7-f^ix*a«r«fcJi>, awr^x^^^^ 

#i*^r4? U xf - U b7 ^ I/- F 7 ;l/ A £ ft U 
*-#^-F7t';l/Ai:-r5tC0T*SSa *!6WO»* 

*i 4»cia«o»w«> •Bfifij'-^Fttfcawtt** 
Mfnafti-r *^(Di»*«i 5iz§zm 



5 

ftfr<DnW&i/-;\' FttS»7 -r ;U A£fV xywt 

[0 0 0 8] 

->y^r;K ®u & fysfXT-y, ?nA, 

7.x, ft, ^5^7A&£*wsn, ^ne. 

«W©3fiBtt*lnI±S-e:4c4:t,prfi6Tf»S. cti^o 
SSU 5 o /imOTT'cnj; 9ttgtf**^i:*«tt# 

[0009] HWtt^-X h W yv-tLt 

7VX tf'J-1. 2-^->"iX #MV7fX 
iSy/fX *U-2-'\^;l/-l, 3-7"*i?x 

y. #y-2-t-7>;i/-i. s-r#fiy, *y 
-l, 3-^yiv4^o (iO ivi, #y#*$/ 

ifVX #'J**'>7oKUV, #ye-;Px^-;l/x 
-t;K *'jez;K+i/;Vx-f;K sKytrx;l/7> 
;I/x-r;l/*if©^yx— f /MR, #y t"^;b7-tx- 
K #0 Hx/l/Xn K**- h * »J lXf;«. 
#y*U*X x^Hr^n-X, #yffi{tex;k * 

y7*ynxby;K *y^^^yuxhy;i/, 

#yx;l/7V h\ #yx^;l/7?y b- K # 
y 7»b7 * y - 2 -x***\*S'>l/7 * 

yu-K *y-t-r*->i/7*uwK #u~3- 

f h7^^i"Jb-K tfy^W^'JU- K #y 

v 7n 2 * y ix- h , # y Fr * * y v 
-k *>jf h7f->;w^i"j u-k *y-n-y 
Dtf;i/;><**y b-K #y-3. 3, 5-hy^^;i/ 

5/* n^v^M £ ^ y lx— h , # y x^;l/^ ^^'JU 
-K ^y-2-xhD-2-^^;i/yntf;i/^;5f^y 
#y-l, i -i;x^/^7'^fc:;^;<#^'y^- 
K jtfyy^M^yu-hfcjfotfy (**) 7^ 



(4) #PJ2 0 00-5 9 0 7 9 

6 

[0 0 10] Zt>fc79V)l<®mtT?V)l!iWt<D& 

yx7.x;i/7^y u-h attain?**. mc%n# 

#yx-T/l/7*y P-hJbWlTfc 
D> i^^^'Jb-htLm 1, 6 
'M—hVW >/i/;l/x-x;K tt^yTfrPV 3- 
;l/i/yy v'vyi/x—r;k 7 y ;l/7;U3— 
10 ;l/x— r;k uy/VJ/y-^^'J S/^x-f^ 7 

xxf;K * 'J xf-by^y n-;t/>^y i^;i>x-f- 

yy-feUvh'jyys/^/bx— f;K ^>^xU7.y h 

e.n§<, x#*->7*yu-hag©*3fc3*yi*jfcK 
iSSfes^tt7E-«r*»2S**rr s#y v-tt^a**^©* 

20 WB. ^^ = >^flS, x^+^flg, **yvy®mm& 
Mm^sm-z\ ch6o#yv— ttjgaiKjsuT, 2a« 

[ooi i] ctie><D/w>#$v?im%<DmMmi 

Bfrt, hnH-wm ■ isjaw, u<y >y 
30 ii^rv y i&m% e (DMamzms lt t ± 

[0012] -S, msSiS->-;i/h*ttg#7-c;i/A5r« 
fiScf?»S«^J*©#Sti, 200 "COToiP^lcj; o#: 

V\ CCTV^RfbSfctt, ttltWio" P (#7 
~ 1 09S*OWBBO5%KS(QB*^»6n, DSC 

40 »*t»Oi:LT*tf5n«o fci:AH3QK=fA (n : JB 
Sf^ n=1.52) » XVJVfUy (n=1.521) , #y 

-l, 2-7^>?x> ( n =i.5o) s tfy^yTxy 

(n=l. 505-1. 51) , XV-fy-y (n=1.513) , sH'J- 
2 -^\-f=f-)V- 1 , 3-7^^x> (n=1.50) » 
-2-t-7>;l>-l, 3-7^i/X> (n =1.506) > 
#'J-1. 3-7*^xy (n=1.515) %if© (i/*) x 
ym, XV**i/x.?-lsy (n =1.456) , #V***y7 
uM\yy (n=1.450) , 4?y trx;Hf;l/X-f;V (n 
=1.454) , ^y ex;l/^N+i/;l/X-f-;l/ (n=1.459) , 
50 if- >J lfx;l/7f;l/X-f;V ( n=l .456) % if©^ 'J X- 
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XV (n =1.467) , XV \£- 

)l-7uV**-h (n =1.467) ftHO^'Jl^f^ 
$V\£->l7?7-;l<®m (n=1.52) , #y*l/$ry 

(n=1.5~1.6) WJlXf^'J'J^V ( n=1.5 
-1.6) x xf-;l/-fe;l/n-X (n=1.479) „ tfy&fttf 
x;l/ (n-1.54~1.55) , XVTtVu-hVfo (n=l. 
52) , XVtfttVn-hVfr (n=1.52) . XVZfr 
fry (n=1.633) , #VZ)\'7<fV (n=1.6) , 7i7 
(n=1.5~1.6) „ !)!yxf;l/7^yb-h 

(n =1.469) , XVyf-frTtVU—b (n=1.466) „ 
XV-2-x.=J-)l^i/)W ^V U-h (n =1.463) , 
#'J-t-7f;V7i"JU-h (n=1.464) , XV-3 
-xh^/nW7i";i/-h (n=1.465) , XV* 
*i/i3)\<X-)\'TY : 7*Zi>V\'~Y (n=1.465) , X 
V *3->l75V\s-h (n =1.472-1. 480) „ XV 4 V 
■fuVfrtZtVl'-Y (n =1.473) , XV Hr*** 
**yu-h (n=1.474) , #'Jf h7f^;M?^!) 
Is—h (n=1.475) , iliy-n-^DWJJ'JU- 
h (n=1.484) , #«J-3, 3. 5-h'J^f;l/->^n 
'N+vVl^ * £ "J U- h (n =1.484) % 
* UU-h (n=1.485) % ^U-2-^hn-2->!f 
;^nW^^iJl/-h (n=1.487) % #y-l, 1 
-i?x^;l/yntf;l/^^^'; b-h (n =1.489) , XV 
*?fr*iltV]s-h (n=1.489) %Z<DXV (**) 

7*V)mx.zTJi&@m»im-&Zo ztizortv 
;ix v ^-(ii&gicjs c r, 2 8tx±ft«£ l t t ± v> 

U 2«S«±£7bVKLT{£fflT5CtkWe£ 

COO 1 3] Z<b\CTZV)\'Mm}L7 / 7VMX'A}LV>#. 
S&®ffit LTlix.X*is7?V U- b (n=l. 48-1.6 
0) » ^l^^^'J P-b (n=1.5~1.6) , #UX- 
r;l/7^UU— b (n =1.48— 1.49) , XVx.XJ-Jl'7 
*7V\s~Y (n=1.48~1.54) ftif k^EfS C ttfT* 

#*->7 ? U b , X V x-f ;b7 VVV-Y ffift 
Tfct), x**i/7^yU—hi:LTtt. 1. 6 — 

V i/'Jfi/x.— f;K ^tf^V^A^'J 
3-;U^y ^s?;l/x-r-;K 7 'J ;P7;l/3-;I/^^ U 
i/i^Px— =vl\ H/;l/^/-;V->'^y ->i/;l/x~r 
;K 7-^t!>'K> 7 yy>">*;l/xx7 L ;i/, 7*;l/&^y 

x— r;k b 'J p« ^a-yl/T'n^^ b y **y i/i/)l3L- 

7,y b-;l/x h 5^ 'J i/^l/x-x^K y;l/tTh-;l/r 
h^VVis s?;l/x— r;WS© O**) 7^V)mmu^n 
tftttf&tUSo x#^>7?y I/— bftifOiSKEJE 

ft s # y v-to^ftggtt, iidftv^ £ 2 o o icwt 



(5) 1#P*12 000-59 0 7 9 
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iafftccfc y j»tttt^-x bT8&frtifcPP$ 5 o %w± 
«rr s c a ic j: y *aatiSi/-;i/ Ftt&*7 w t 

10 -A/Ktt8»7-r;W»*«J|tftK:7 5*- b^irafiEjjScJfc 

i&gtf 2 0 0 iCtrFT*** U\ «BHfes/-;b F 

8 0-1 2 OttfgfcfrSUN, -73, *ijV-Oll 
¥^?S«, 5 0 OJl5Lt©fc0£ffiffl-f SCfctf if* 

20 CO 0 1 4] *38Wefflv^jtaJ»KJ:OJIE»1-*»«»J 
JgOSSr^fi, 1. 4 5-1. 7 OOfctDSrteJBfSC 

t*wsbv\ cntt*«weffiM-r53«7'7Xf-y 

fiT-rSfci6T'^ JBfif** 1 • 4 5-1. 7 0f$ 

S i: TOGij^offiTtf^ft < S»T'±^ bfc^ y v 

-mmm, mmm. u^vym. mm. *smit 
m. mtm±m. ^js^?gtt» *v?vym*% 

CO 0 1 5] »«1t^-7> h*%k&it?Zfi&t LT 

ttv Hfttt* y ^-©^ u y?x v ^\z&&&mzmtiQ 
bfty, *-xy77v?m(DmeLmamzm?zij 

fc*^, W«tt^-X F O W**^* < ft y ff * L 
v\ cn?)Ollfe^i!jp?PJtiji#, /Wy^yvi oo 
aaa5C5tLT, o. oo iaagpj-X±©^inrnyh 
7XbOi^i±%05Ci:^t?fr5*^ 0. 0lMgp« 

40 KCffll,^6n*aiB9tti:LTttlHK*7-fey hfflffllffi^ 

^lti/>5o dntiJi«o7.^y->ffigij?i j f'TO^7 

■fe>y hQRKlcJt^T, 5 0 MmWT©aR«*OBIS!ltt 
©[HIgi5lC#mi4^-X h «8S«, -S7v -y h 

CO 0 1 6] *fSWOB3l!fci-7-ty ZZmW. 

so t>tj^ ¥ffEg2«, -hWzEvmm. (IE) Aft 
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ge) amb. (IE) +~nm. ge) 

RrauiM3ittojfi3!»«6ttn-o5-f>«a:6 ge) 
as®j&fr5H[3¥tt 5 o %JM±jyjea!7?» 6 o %a± 

^;l/A©^ffi«fc»raW%ffi«fr£S*te^-7. b 

;u Fffl»7^ ;l/A©#3W»k J E- 
©■ffitfUS-SfO-a-kftSo 

[0 0 17] C<0«ta4«M*H»O5>l'VStt4 0/t 
mJ-iCF, 7-T>HRIttl 0 0/imiX±, 71 , >Jf*«4 
0/imtTF©*SHk-r5©##3:U/\, 
©#£Btt©ftStfpS5-r>fitt2 5 /iraKT, RTSJtt 

^©ffi£-£T*ffi*ikfcSJ§3\ »DifiUiMft*»PkL 
t> ^©S«£IE£ffi*©ffi«fcg|gLT*-©-21©fi2 
fc^TVHUkf So 

COO 1 8] #«ij8*fcJB^&tt3SI*te'<-*h±K: 

mmitO. .l~10 0jim*M3T, 0. lfim*JST 

l/->fc^-n*^5. Scfci&o^JS^tf 1 0 0 /im5IA3 
aWltfKKftSftfejffSK^. 0. 5-5 0 

©»ja»Tff A tf ffS L < , 7<J > h K«S»»T?ff t> 
1 ) . h U ">A ( 1 5 g/ 1 ) , SHE* h y 

7 a ( 1 2 g / 1 ) ©*»»*, 9 5 xt* 2^-^Ma-r 

S<li:(Cj:?)ff5<lk*^^5 
[0 0 19] «M!Ii:0«ttt*lSilS«ft», jg 



(6) WH20 00-5 907 9 
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S357Jft< 3 5 dyn/anW±K * 5 C k &gT\ 4 0 dyn/ 
att±tf*6fc#*U\ BWaiB3Wjff 3 5dyn/cB* 
SW£ k ttlf&UI k ©8*tt*MBc"Fr * fe* * . 

[0020] *«mi?ffifflr*aw^7^f-y ->3a*» 

kUTfi, ^'Jxfl/>rU7^U-h (PET) , # 
Ux^l^y^-^^b-h^kO^'JxXT 1 ;!/^ #'jx 

#y7neu>\ #yxf-bx EVA&k© 
#y*b7-<->gi, ^y^fbex;k *y*fte-U7* 

10 >4^oif^;WR«ffl§ % #y^-;l/*X *'Ji-fM 

7* y mm* hc^wv 7 -ni/AT-ftt 

- h 7 * S fc 14 # U A - b 7 Y ;!/ A AW* L 
\>\ 7'77x^-y77-<;l'A(DS4tis 5~5 0 0jimtf 
20 i0»$LV\ 5 iimJmt££W*)®.^&i>m<l3;*), 
- 5 0 0 nm*m%.Z£aSW>t<om.m&ff1B.TLT< S„ 
10~2 0 0/itn^^c!fSU\ 7^7>5 L <y^77-i' 
;l/A©'>4<kfcttffifc:, *3SSi»ffi; X;Wm C 
VDS, 7s7V-&, T'yVhBJBBSfcHOjHST*, 
fi« 7;l/5x7A, xy^vk ^ n^/VK 
A, XX ^v&k-^iitiS©-^ SSVHiSfb-f 
. >^77A, KfkxX *J:tra-©iI£tt («TIT0) * 

30 olti^o Sfc, *K?Sv'-;l'FttS*7'C;l/A©fi 
^*^ttSW7 , 7X^-y73at#±K, SWKlhl^r 
Sttfcy> ifiaR-JMKSKJi^JSRLfc*), rt^LTfei 

KttS«7^^A=&ftSy^itfcf), fteltllt^c: 
ktT*t^.o 

[0021] *^©«fis^iSii«^Tffifflt-5ii^ 
tea, tfyx^uyfSB, 7^y;l/«Sg, *yp«f-;M 

->^yi/-h«j|g, *y*-Ji?*-nttB, ^yffifte 
40 ^uttftuf-yf^jB, 

fig, jKUrnifi/XMB, *U7SK«HI, #U75K 

?imm. ^y75 L b>xb7^u-hffiBi-#yx^b 
>f-L/7^ 1^- h«»*ii©i»^raitt#y xxfw 

50 t>arattK«n*#yx^u>nHfi» Ttvnwm* # 



(7) *#PJ20 00-5 90 7 9 
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m^tlio *5We«Wr Stf^Xfl^T^X^y* 5R#tt@B5n a n£, Kayaset BlackG) *0. 5M%*& 

«OJS*«, 0. 5mm~5mratff^XrWOSi TS^-T. h (BiE<fcjCEIlttS£tt«iS£i£> Xfc! 

^SUfi, Mltt*6»SU^ V-;l/EM-4 5 0 0) (7^>*§2 0 

[0 0 2 2] (im, ^-TV^PS (e-yf-) 2 8 6 /inu -^-XhJS* 

[gftft] ^cHSS^J{C^^T*^^*WlC3i^5 3/zm) £JBj£Lfco 1 6 OtT^BfU^-T. 

(HMfll) JP£5Ojim0#yxf- U>rl/7^U- 0«<g»i6r3 ttCfcot, 3 /imj?0 

h (PET) 0KJ¥l6W*S#tMll, iSft*A 10 »»-3*Ji**j«U ««»5/-;l'FfflftB7-fn/^* 

-4 10 0) ^©affiicy^-rv (BfitfbJSl ftgLfc (tSlfeof : ffliAtf, ^'J > MUBfiffiffi 

#U £5te*0±fcSafiWJIi:LT, tfc, 88*06 2^2^ 2 8 B«ff, 4 7 OH) . *7<f;l/ 

v-jimm mn.itmxmm^.^±mrn^ #6oooe ioiin$tt8 6%T-feoft. 

P. mt&72°C, #?»2,400, JBSf*nFl.52) fcgj®^ [0 0 2 4] (^SS0)J3) Jf£ 2 5 /im0#y*-3p* 

2 0 ft mteft* J: 3 C»S Lft. *-0S»W±K - h 7 ^ OBfl|?«l&$tiAiff&«> I/** V) * 

HJK*7-fe*y hfflB9ffiJ&ffl^TS'*-*h (Bfi{fcJSl fflv\ *ona^i!i31ffi (BWHSffi3Wj5 4dyn/cn)fc 

H83££ttSiS.&£, xtrv-;PEM-4 5 0 0) 0*g &«#JJfi:LT, #'Ji7fWJ->W>«l 

(7-fyf2 5^m, ^VIBM (H>^) 1Mtt&£ttSRi&&* / Vo Mm-1400. IWLS83 

25 0/im, <^-7.hJf#2 /im) fcJBSLfc. ^0 20 *C, ¥^?M40,000, n=1.5) %f£gfe&$JPtf2 5 /i 

1 5 0°CT'3B#P^ *«tt-?-X h»iB*inJW«fl: mK*«J:5K»&Lfc, J tO»«W±K|HlJS*7-fey 
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